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ECOLOGY, EPA, AND DOE ANNOUNCE PROPOSED PLAN

This Proposed Plan identifies the preferred alternative
for an interim remedial measure at the 100-HR-3
Operable Unit, located at the Hanford Site (Figure
1). It also summarizes other alternatives evaluated for
interim remedial measures in this operable unit. The
intent of an interim remedial measure is to speed up
actions to address contaminated areas that pose
petemia}-threats to human health or the environment.

This Proposed Plan is being issued by the Washington
State Department of Ecology (Ecology) as the lead
agency, the U.S. Environmental Protection Agency

(EPA) as the support agency, and the U.S.
Department of Energy (DOE) as the responsible
agency. Ecology, EPA, and DOE are issuing this
Proposed Plan as part of their public participation
responsibilities under Section 117(a) of the
Comprehensive Environmental Response,

Compensation, and Liability Act (CERCLA),

commonly known as the "SuperfundMw{'eegraca. °
The DOE is also issuing this Proposed Plan as part of

its responsibilities under the National Environmental

Policy Act of 1969. National Environmental Policy
Act values are addressed in the Focused Feasibility

Study Report for the 100-HR-3 Operable Unit,
Revision 0 (DOE/RL-94-67).

This Proposed Plan is intended to be a fact sheet for
public review that briefly describes the remedial
alternatives tlta ^ye-analyzed, identifies-a ffe
preferred alternative, and summarizes the information
relied upon to recommend the preferred alternative.

The preferred alternative presented in this Proposed
Plan is rq-removaie of contaminated groundwater from
berreath the 100-HR-3 Operable Unit, treatment itby
ion exchange, and disposale of treated groundwater by
using injection wells tgreturniag it to the aquifer . In

tleatabikEy-studies--'The preferred alternative willk

_--., __ .-....__..._ _. ..._ ............... ...._.,
p o ec£^6teCoumia Rtver environment fromtoxiq
gjcnva'1gt chromiuq^, provide information that will

lead to t9nal remedy selection, and will-be consistent
with possible final remedies at "^"^ the o ce
operable units.

The preferred alternative is the initial recommendation
of Ecology, the EPA, and the DOE. This cleanup

alternative will be selected only after the public has
had the opportunity to comment on this
recommendation1 and all comments have been
reviewed and considered. The agencies are seeking
comments on each alternative '^jJ,^i,at lieenconsidered

11o a$-supporung documentati9n iq the
m' av it^oord not just iiethe preferred

alternative. Comments may be made in person at the
public meeting o hel at PL CE,, DA^T[NIE,
or comments , :mad

in
wrnmg ansentto^e

Ecology, EPA, and DOE encourage you to
comment during the public comment period on
all of the interim remedial alternatives
described in this proposed plan. Based on new
information or public comments, Ecology, the
EPA and the DOE may modify the preferred
alternative or select another remedial alternative
presented in this Proposed Plan .

Send written comments to:
NAME
AGENCY
ADDRESS

H av6ip
^ nE

Technicat terms and other text in bold are de£med in the giossary at the end of this document. 0 y`t+^raMtv°

L--i
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address, m the box below. Written comments must be
submitted by DATE, 1995. Responses to comments
will be presented in a responsiveness summary that
will be part of the interim record of decision, which
is the-legal- decision document that seleets presents the
interim cleanup remedy S egy fqitlus opera^e unii.

cleanup efforts under the Superfund Program,
contaminated areas at the nine deactivated reactors

^,-,-°•were subdivided into geographic azeas,'o-f, sttlu ar
cont8wqiatton called "operable units."

SITE BACKGROUND

The public is encouraged to review the Focused
Feasibility Study for the 100-HR-3 Operable Unit,
Revision 0(DOE/RLr94-67), which discusses the
100-HR-3 Operable Unit. This and other documents
listed at the end of this Proposed Plan provide greater
detail about this operable unit -^"d-are avaitable for
I'eview in t`f=ie^dmtnt3tratiye^te„^cd. This Proposed
Plan can be read at Public Information Repositories
listed at the end of this ^^ e't Prapased Plan.

MARK YOUR CALENDAR

A 45-day public comment period for the 100-
HR-3 Proposed Plan will be from DATE, 1995,
to DATE, 1995.

A public meeting on this Proposed Plan will be
held as follows:

Date: DATE
Time: 0:00 - 0:00 PM
Place: LOCATION

You will have an opportunity at the meeting to
direct questions to Ecology, the EPA, and the
DOE representatives and to comment on the
remedial alternatives.

HANFORD SITE HISTORY

The Hanford Site is located in southeastern
Washington (Figure 1). It was established in 1943 to
produce plutonium for nuclear weapons using reactors
and chemical processing plants. The 100 Area of the
Hanford Site is located along the Columbia River and
includes nine deactivated DOE nuclear reactors used
for plutonium production between 1943 and 1987.
Operations at the Hanford Site are now focused on
environmental restoration and waste management. In
November 1989, the EPA designated the 100 Area of
Hanford Site a Superfund Site and placed it on the
National Priorities List because of soil and
groundwater contamination ^iai h^^resultiage^ from
past operation of the nuclear facilities. To organize

ilile Unit is located in the north-
nford S'ite'afong a section of the^c^'--
masiZieHanford Reach." This

which

the 1

amed that most
t the I00-HR-3

In August 1994, a pilot-scale treatability test was
iaiE' ta' ed at the 100-D/DR Area to assess the
effectiveness of an ion exchange treatment system in

As re's^"o tTie^schYazgeo^groundwatei from ttie
a e umt mto ffii_river , cltromtum, a metaf that is
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(o"removinge hexavalent chromium from groundwater

grauadvoater. Through July 1995, this pump-and-
treat system had extracted over 64 million liters of
groundwater and had removed over 17 kilograms of
chromium.

^

^ts sys`tegihas been successful' 3a

^m_ovmg chromtum^rotq extrac'te^ groundwater.at
'SO b/DR,and mdtcates that an ion exchange

rea et systm_ an^be a successful groundwater
ea en"t fechnology or, chromtum in the 100 Area..

3water, primarily because
)OE site controls. Due to
n actions under CERCLA,
e addressed by the interim
ided in the this Proposed

ble risks to human
be selected for the
dress both human.

Ault

ftquafie^.The Columbia River along the 100-HR-
3 Operable Unit is currently being used for activities

such as hunting, fishing, and water skiing. Potential

i-- i' - -•L-- w-•-- related ------•:__ Trib al uses ,-

- T_he
Hanford Reach pfihe m^a hrver'CcompreJteizsive

l2{ve^G^oit^s.grvgt^ton S''`tu`dy^^nvfronmental Impact
Statement, has i e` rlthe Hanford Reach of the
Columbia River along the 100 Area has been identifie
ferF,o,rconsideration-€er-designaEiea as a est"ngoted
recreational river under the Wild and Scenic Rivers
Act by the United States Congress. N4iAe-The wild
and scenic river designation-if--appraved; would
define--seme maiy,-aspects of future uses of the
Hanford Reach and the land immediately adjacent to

it. Other aspects of future use, such as Tribal uses,

>[o_& conststent wi this
designation.

SUMMARY OF SITE RISK

Potential risks to human-heattk and ecological
receptors were evaluated in the Qualitative Risk.,..
Assessment for the llb-HR-3 Operable Unit. Human
health and ecoltcal risks estimated in the qualitative

„assessment ar^e base ^n conservauve assumpnons
^al pt p erst^t t^Fiex e^of poteniial rtsks. ^ciual
^scs wt e 1^^R-3 Opera Ie^Jnit aze likely to be
ower t izan those discussed here. The results of the
qualitative risk assessment are
and-described in the following sections.

Human Health Risk - uman _health nsks were
u^atS oF the ^, 1^n - ra 1e. Umt^m order to

e e mme . tietheri ertm remed^ial measures were
uued, The ocused easltiili S Report for^ _ Y ,_ .

fIR-3_O^era^ile Unitconcluded that there were
^

.^... .

no curren
. w

^unaccepfable human health risks from

along the Hanford Reach of the Columbia River,
where groundwater from the 100-HR-3 Operable Unit
discharges, include fish and other organisms that live
°°'t3 awnin the river7 e nver _ttom^an _ ongat-

li^e; birds and er animals that use the
river and adjacent marshlands; and predators, such as
herons, that consume aquatic organisms. Receptors
may come into contact with chromium-contaminated
groundwaterj;as it Edischarges into and mixes with
water in the river, or 3t sues from-sprmgd
seeps along the river shoreline W4ye ftowing,in"

^^•

One especially sensitive region of potential receptor
exposure is iu the riverbed e s. Fall chinook
salmon-use- sp"wnmgravelly areas of the riverbed.

. c-' ^oseis`. the
segment of the Columbia River along the 100-HR-3

Operable Unit. During November, salmon excavate
redds (nests) to a depth of 30 to 40 centimeters in the

gravel and deposit eggs. The eggs hatch into alevin in
March; the alevin develop into fry and remain in the
redds until May, when they leave and migrate
downstream. These- `^ear^y„early life
stages,€ersalmon are i ` ti antly more vulnerable to

contamination exposure th^anlater aadults stages.

the . L .1 sediments, where it ineefs with
.
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sediment.
Of particular concern is the potential for..that
chromium-bearing groundwater is-;ro iifez`pre
0.a j npweHing-inte-the gravelly ^iver-bottom
habitat used by the salmon eggs, alevin, and fry. In
March 1995, divers were able to collect pote watec
samples from riverbed sediments that are potential
spawning areas adjacent to the 100-H Area chromium
plume. Inseme " -ew of the locations sampled.

ed chromium w:o-^at concentrations that
exceed the EPA criteria for protection of aquatic life.
However ,

sifesexisfsc

In addition to determining potential ecological risk
from chemical contaminants in groundwater, the. _ .._ _ _^.._- _. ^-

ttahve r s assessment also examined the effects
from radioactive contaminants-ivere-al^. It
was calculated that no aquatic or riparian organism
will receive a dose from radionuclides in excess of the
DOE Order 5400.5 limit of one rad per day. This

Site risk ittfermatien indieates)gRotgcat
^ tderaTiotus in^icate` that an interim remedial
measure is warranted for the 100-HR-3 Operable Unit
because chromium concentrations may locally exceed

levels that are eettsidered-toxic to salmon eggs, alevin,
mtd fry^^an^ oi er aquaticorganisms at senreleeatiea4
in the Columbia River substrate. Ecology,the EPA,
and the DOE agree that an interim remedial measure....
is required to reduce aquatie reeeptarlie exposure rqm
to chromium o^a^receptot^ittlie substrate of
the Columbia River to a level that is-protectiee's

eft-m0c orgauisms

SCOPE AND ROLE OF ACTION

The proposed interim remedial measure is protective
of ecological receptors in the short term. andh'is
intended to provide adequate protection until Ecology,
the EPA, and the DOE determine iinplement the £mal
remed - - O rable LTnit, seketien.Y^ .pe .

or until such time that the
DOE demonstrates to Ecology and the EPA that no
further interim measures are required to protect
ecological receptors. The preferred alternative
recommended in this Proposed Plan is an interim
measure & vvhieh-wold become part of a total

remedial action for the 100-HR-3 Operable Unit ana
that w.4°"^ attain all Applicable or Relevant and
Appropriate Requirements as provided for in Section
121 of CERCLA. As with interim remedial measures,
final remedy selection will occur only after taking
public comment into consideration.

The statutory preference for remedies that employ
treatment that reduces toxicity, mobility, or volume of
contaminants as a principal element is addressed by
the preferred alternative. Subsequent actions are
planned to fully addressly-Hte :-,3m ,9 „le^^potential
threats posed by this operable unit. Because this is an
interim action, review of this operable unit and this
interim remedy will be ongoing as Ecology,the EPA,
and the DOE continue to develop and evaluate final
remedial alternatives for the 100-HR-3 Operable Unit.
Because this interim action is not the final remedy for
the 100-HR-3 Operable Unit, additional action may be
necessary to address the^°y^tfier potential threats
posed by groundwater beaeath at this site.

A contribution to the overall groundwater strategy in
the 100-HR-3 Operable Unit will be made by
addressing the historic source(s) of groundwater
contamination. Operable units 100-DR-1, 100-DR-2,

100-HR-1, and 100-HR-2 eentaia e waste sites
near the ground surface that were created during
pre .ious operation of the reactors and their support
facilities.

waste-

S*_:•- ---•-i- waste sites ---e _:_• -, with the , ^^ TT

=cre&.-Cleanup of waste sites in the 100-DR-1 and
100-HR-1 Operable Units has been addressed in

tert""'^%previous ^n -^actton Proposed Plans. The 100-DR-
2 and 100-HR-2 Operable Units will be the subject of
future Proposed Plans. The 100-IU-4 Operable Unit
includes the former Sodium Dichromate Barrel
Landfill, which contained empty crushed barrels that
had been used to store sodium dichromate. The 100-
IU-4 Operable Unit was remediated in April 1992
through an Expedited Response Action and has been
addressed in a previous Proposed Plan. „einec t^n^

s` t esta s.ou.rcg^oper^a e umts, woult t-eC-
c e potentia-1 for eontinued contaminadon o^

water in the ^1150 HR 3.Operable UniL'

e I - Oerafile Uni[nicludesgro^ated
yt e 83=_ So^ar Eva^oraon $asms a

esousce ons[ryat onan^oyery^iet treatmenf
ancddispo`, at ^ci ityn9located m the 100-H
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Ar t^e i) Ciostue of the basuis is a separate
action coveredb the-H^ord Facility RCRA Perrnft
or Treatment, Storaget and Dfsposal of Dimgerous..

s,"rem to meet the drinking water standard - for
chromium under the State of Washington's Model
Toxecs Control Act. Xke,npawmum contaminant
le ei' ^clu,omiumis,50 partsper billion. -

INTERIM REMEDIAL AC-TI9AFMEASURE
GOAL

The interim remedial aetioa i'",egs $oalof_the
punp=and-treatsy^em for the 100-HR-3 Operable
Unit is to prevent discharge toso the -rivcr e
^logical , receptor ezposiirepo`ttu_of hexavalent
chromium at concentrations in excess of levels that are
considered protective of quattclifein_ the Colnmbia,.
iitver

..
su

. .bstrate..-.,_ .

The ecological receptor
exposure point is within the river bettemsubstrate-at
^eptt^s upto^6 aentiineters, where salmon eggs,
alevin, and fry are present during parts of the year.
The relevant standard is the EPA's chronic Ambient
Water Quality Criteria for Protection of Freshwater
Aquatic Life for hexavalent chromium of 11 parts per
billion.

T' --- -' f --- - -'-ll --- •`-• --'-•--we s . or a t

be

rter.ia stagdard„^,^parts per billion at the
exposure Periodic monitoring will be
to assess the effectiveness of the pump-and-

Using injection wells located upgradient within plume
boundaries, treated groundwater woMul be re-
introduced into the aquifer. The F47^4tment system

e
to-remave-hexavalent chromium from the effluent
stream dirmgh treatmeat by treating , the, efftuent

It should be noted that

oundwater and the river substrate, there is a
for other groundwater co-con_taminants I'obe
inilieieinjected effluentat concentrations_ ,_ _«r
eq

>-
tnking water

,
standards set for those

Potential co-contaminants include nitrate, strontium-
90, tritium, and-uranium techne[iuin. ^f>^I
rem`- aTactto^or the.1W HiZ-3 Opera6le Unit wiR

ess ese co-contammants. Ttherefore, they will
^-^addressed as partof flus interim `action.

The provisions of the Resource Conservation and
Recoverv Act. Section 3020. ai-ow ieiniection of

mstituents prior to i
mse actton will, upon con
mman health and the et
relevant andapnronIiate to

operatuig,ionezchange -Thepump-and-treat system
will ^lueeeASEitaEe substantial treatment of the
primary contaminant o concern foi t9s'mterm
a^tion c om"um. The_f^nal rec^Ord of ed`cis foi
theO^Operable Unit wtll consider human;.v
healt^ ks `n^ecologtcal risks posed by the other co
^o^t^ in the re m,jected effluent and, if
p,,,ecMary_; appiopriateresponse actions will be taken.

The interim remedial measure is not intended to
achieve predeEetaxiaed affi^al cleanup liatie gvo in the
groundwater.
assessmenF^itSa!cleanupevel.will be developed
during the fmal remedy selection process to evaluate
deVaY're?iaming human health ander environmental
risk that might be associated with the 100-HR-3
Operable Unit groundwater. This risk assessment -- °'
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alternative,,, aRd-dtiratiens-were developed for an
assumed;5i-year interim remedial measure period.

_,:-i@mcvacs:

SUMMARY OF ALTERNATIVES CONSIDERED

The 100 Area Feasibiliry Study Phase I and 2
provided a list of six generic groundwater alternatives
that could be applied to the groundwater operable units
in the 100 Area. Of the six alternatives, only five
were applicable to groundwater remediation at the
100-HR-3 Operable Unit , as€®llows:

• Alternative 1: No Action

• Alternative 2: Institutional Control/Continued
Current Actions

• Alternative 3: Containment

• Alternative 5#: Removal/Reverse Osmosis
Treatment/Disposal

• Alternative--4:,_;-_ ___, ----Removal/Ion
Exchange Treatment/Disposal

The treatment of groundwater contaminants in situ
was aereeneaevaluated and.d[opped from the 100 Area
Feasibility Study, Phase I and 2, as an appropriate
alternative for the 100-HR-3 Operable Unit caPe
iiisufffcient" informatton _was available on in situ
^^

^>^^^. , ,
tIeaCm r^eth^S._ As a result, in situ treatment and
iEis not discussed as a current remedial alternative in^.._> _-._....-.__.-.....
this Proposed Plan. As d^scusse.d_ later in this
flo`cmqent however theDOE is lannmg to conduct^ tw•_a` _^ ...
&_ on m.--s iqL,tKeatmenttechnologies to provide

fnfo^n^uou that will allow this technology to be
uddEidered for futureremedtal acnons at-1Q0-HR.3, if, ,,. . - . .,. -.^
apopriate.

Common Elements. All five alternatives,F_ ceptt^ie
attaom ^altetnau_e evaluated for 100-HR-3

Operable Unit include controls to prevent human
access to groundwater and ro-require Eat,groundwater
c nCen,-,a'^aions e-meniteriag^e-observe$ du ng
^to?ing.Y T In addition
to continuing access restrictions, the present network
of groundwater monitoring wells would be maintained,
and samples would be collected to monitor Noguum
concentrations in groundwater. Monitoring would also
aid in determining when these controls were no longer
necessary. Tgpr^vtde a cotnmon basis -fot
: qlparatlve pUrIK1SCS, CAStS ^Sf10Wn belOLk O aC

nL- )-ffialuadon of this
he CERCLA Program to
mative with the different
msider: taking no action if
no^action alternative,

ruld not be required,:and

-- .
^ss the decision,to take no
e^daia that may become
ung programs such as the
would not be used if the no

processes.
ter would.

-." - `.._ _ ,
. p^i^ coss for >7inx ana x nreas: ^o

tifetimebpeiafion andMaintenence

ost or D-a,pdHAre^„^s',

tie3nt^Yoraifor D/DS3
and H ArcaT5-yeaz periodji:

Tunetoimptemenh- Nlqqt^is

Li6 4tune Bpeiah anilIvlsintenance
cpst_kD(DR,gndH Areas: Cg",00o

^3es ^^. fo
$d`' reag^5yearperiod}:,

CapiEat Co4t fo[ D)DB andHAteasl $o
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Tmne iemene_ ^ n_--... dis

Alternative 3: Containment - R-T"^ie-ltivative,
cutoff walls would be installed next to the Columbia
River to isolate the existing groundwater chromium
plume. A cutoff wall is a subsurface vertical barrier
designed to prevent the migration of contaminants,
divert uncontaminated groundwater around
contaminant plumes, or completely surround
contaminant plumes. A network of extraction and
injection wells, termed hydraulic control, would be
installed to intercept and control the contaminated
groundwater plume and enhance the effectiveness of
the cutoff wall. The objective of the containment
alternative would be to eliminate receptor pathways
by preventing migration of contaminated groundwater
to environmental receptors, such as those in the
Columbia River.

l'.apitalCost tar D%Dlt and FIreas^f'1,2b6.000

Y.ifetime tlperationa^ Iv^faintenance
^]?^PR.aRd t^e^rclts: _ $^^3DU,qQB

P,̂ss„evVortt^fo^rt?/Ij,
andY^'Areas (5year periad)": _,,,^ 4'"b0,00i5

TTmqainplenent;_ U,^,Myt,^^,^ .

Alternative 4: Removal/Reverse osmosis
Treatment/Dis os - This alternative is the same as
Alternative 5i^jvZ, except that hexavalent
chromium would be removed from the extracted
groundwater using reverse osmosis. Reverse osmosis
uses a membrane that allows water to pass, but will
not pass chromium. In this way the chromium would
be removed from groundwater and disposed in an
appropriate facility. The objectives of this option
would be to prevent migration of groundwater
containing chromium into the Columbia River, to
prevent migration outside the 100-HR-3 Operable
Unit, and to minimize source-to-receptor pathways by
removing, treating, and disposing of contaminated
groundwater.

Alternative 5: Removal/ion Fxch ngg
Treatment/Disposal - Groundwater would be removed
through a series of extraction wells placed within the
groundwater plume. Hexavalent chromium would
then be removed by ion exchange treatment. If
required, the ion exchange media, when exhausted,
will be replaced with new media. Exhausted media
will be disposed at the Environmental Restoration
Disposal Facility (Figure 1). The objectives of this
option would be to prevent migration of groundwater
containing chromium into the Columbia River; to
prevent migration outside the 100-HR-3 Operable
Unit; and to minimi^e source to receptor pathways by
removing, treating, and disposing of contaminated
groundwater.`^^

9-7l^ost for^R_anid^I#_Areas.. _$6,600^OOU

., ____'^.'-.
i ' renon and Me^ntenarc,e

„9Sl a.d^?l. . ffi^sa& A^^ 7000Q,^6

re ^oznhf^rD/1)j..
^reas(Sye^rperiod)' WU8„k00¢

^4;S.2t@PlemenE;: ..._ Ut6s

OF _HE,..- )1E.TER^ItED

P.apt"-tTCosFfar fNDlt_anil H_Are?s:. $7x4t)0,009

n O_peranon en^l^"^aunenance
oat or D/DR and H Areas3 _ ^4,t'i6b,00g

13res Worrh for DIDR
x^.. .ss_(S-Yearperiod),-

T.iuie tjQptpiemeuC R"""iWq`nt`l^
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.^,
u^terseded 6y acttons associated with a final remey
frg,,,,,_th^operable unit.

d

irts"severa^-projects,

interpretive results will, be used to _1) design the
iction ^,ndinjecttti well^ework,2) developways
cn;tor the system per^for^mance and 3) o^timize
reatmenttec`kzoo ^ These pro 'ects are:• j. ,,..

e tual Site Mo^el f Tbe , CERCLA process^^._ . ^^-

TreatTe_simtC•ie^Gio=15%DR`Area^= Thi's
tes[factIity ]tasoperatedsince August1994y.
e gamed regrd the optimum
ion ^or_atieatment system to. remove

i Prom^groundwater will be applied to,.w
new systems__^for the interim remedial

Severai concurrent characterization activities that will
Priwa ... .. . ._ v.^y3̂ . a.^.._..v...... J.._

in progress durm_g the mterim remedial measure
perlod' include:

Periodic
uil^se^age

Groundwater percolates
ments, potentially exposing
tocontaminantg, DOE

pjec't that uses innovative
sant^les from this habitat,
sampie becauseof strong

EVALUATION OF CONSIDERED
ALTERNATIVES

The preferred alternative, „tpZnattve,: removal/ion
exchange treatment/disposal, is pre e`^rredbecanse it
'--n^edze-provideg the best balance of tradeoffs
among the alternatives with respect tonine evaluation
criteria that are used to evaluate remedies Mir

A description of the ame evaluation criteria, 1r
_._.,mttie.Jtiational Contmgenc}y Plan, arca

s nte below (see box). ^ieive al ernauyes`i

a

an

g are
in CLo

Riye bed Sedit^el^ Porg. ^y(uer Snrripltng Riverbed
s^n^,enJs areused by salmon as habitat for reddsegg

(n_.___na a a'vwz of Health and
.v_

9

contam
^.- ^^^ -- _ =man`t as it 'traYels along_ the pathway,_ are

eddressed in the mc2del.
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nnnl.r e e__.:__
121. The

__ .
five are

___-_ ___

^^.

nents

meet those ARARs. At the 100-HR-3
t;levels ofhexavalent chromium inthe
mdwaterwillbe be ow tlrinkingr water
^be x 10 4_rick levels, The levels
rontium-90,pitrate, and chloroform may
the drinidng water standards. The final

Fted #o the 100-4R3 Operable Unit will
ks. posed by the contaminants that

th _gronndwater at this s ite and, if.
esponseactionswilf be taken to address

Overall Protection of Human Health and the
Environment - All remedial alternatives would
protect human health sinee b^^,tie4,groundwater
concentrations detected at 100-HR-3 are within
acceptable levels SWrctt^rent exposure eaaditiens fer
an -----'---' us e ------°- . 44e^erna^trve
Containment and ffi"e-treatment Alternatives ^ an 5
(ion exchange and reverse osmosis) would provide the
best protection of the environment Vy-reaic
c omtu^ ;cQncentr^tx n^ oxposure from
chr mtum t„o.eeo optcal receptors.

Tfie-A--11-e6atie !;!No Action AtC,tlLnati^e
Institutional Controls/Continued Current Actions
Mtetattttves-will not meet the applicable water quality
standard in the Columbia River, as this alternative
would allow hexavalent chromium to continue to exist
in the river at levels above the water quality standards

Both t inaft"Yes.',4o.
alternatives) and the

Compliance with Applicable or Relevant and
Appropriate Requirements lhe„ malor ARARs
-denttfied for the five alternativesinclude Ambient
^ter ualiryntena for surface water; Section 3020
^ esurce Covatton and RecoveryACtfoF

ofs es treatedgroundwater- and Resource
ervat^Qn an q eeovery Act hazardous waste
ement standar or_seCO^ndar^ waste generated

aire, by its
ieet ARARs
;dial action:
practicable.
y portion of

aes to

x%,,=expanded as necessary during
t to achieve remedtal acfion objectives.11
however. would not meet ARARs

applicable to reinjection U.ef uent, because effluent^^ ' -treatment ^w'tI^ici isceautr v ihe ARA-f2seovernme
)d" is not a component or this alternative. By
?er the treatment Alternatives ' "" (ion
and reverse osmosis), ARARs tnust also
met l:^watved. ender Sectio'n--of

of removed

occur

ctton^lof CERHCLA allows the waiyer
wpetx acttoAsprotechve of human

^ --ey)^ qttd, tl^e envuonment and it would aot .be

Long-Term Effectiveness and Permanence - The ion
exchange treatment alternative would be the most
effective ffi_etmanent in reducing long term

risk,^g ns„o expasure to ecolopicaTreceptors;
and the system could be expanded. The reverse
osmosis treatment alternative would be more difficult
to expand should increased groundwater recovery rates
be required. The containment alternative would
provide protection of the river by limiting the
migration of contaminants into the river, but there
would be no reduction in the mass of contaminants in

10
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the aquifer, except by natural processes.
uTd eventua[ly migrate past a barrier

,',m^to the nver Alternative 1 No AMion,and
rllternattye^; Insatunona Controls/ContinuedCurrent
ActionsaeB-Ne-Aetiea do not provide significant long-
lernief vene^s^ea, except by natural
a.enua^on processes.

Reduction of Toxicity, Mobility, or Volume
Through Treatment - ou treatment, the ion
exchange and reverse osmosis treatment alternatives
would provide the most reduction in toxicity, mobility,
and volume of eenta^ts`c^udmiiim A-in the^-
groundwateThe a_in_i

_ ,

ernax^es •.,cg"^n^atq ,n`o,;,qeatment. containment

processes

Short-Term Effectiveness - O'^'tfiertliree. ctiteria
ju^^ged mosx 1'ilcely to meet the remedialiaction goal

tntantment, there
impacts to the

their inhaliitants.

d, to tbe extent

This criteria is' reasenably-tveHmet by the containment
and removal/treatment (ion exchange and reverse
osmosis)/disposal alternatives. The No Action and
Institutional Controls/Continued Current Actions
alternatives will not be effective in the short term._. ^ _. _._.

e se e^ar^e expecte to ^e nuntma^ for
ernaUye -4 ion exc7tange treatment) , but slightly

rea er or ternatrve 5(everse osmosis treatment)_-. _ .,^...:.
mcause.oLtlaerequueent for sludge disposal.

Implementability - The No Action and Institutional
Controls/Continued Current Actions alternatives are
already in place and do not involve implementation.
The tec o ogy for t̂lie^ion exchange treatment
alternative is
is well established._aud_eas"i^-^ plemen[ed:;"-_The
reverse osmosis treatment alternative is somewhat
more difficult to implement sa[$j vti}i-reqnire
treatabilify testing. The containment alternative-is
g°i^not W:implementabieee`_d in the 100-H Area,
because recent efforts a°'["t"I^ie(S6-N Area have shown

that sheet piles cannot be rdily , driven.
I1p9ementaqon of the containment alternative is-._^._.. -uncertain in the 100-D/DR Area

Ym -Tem^entauonof any o^ tlieremedial alternatives
o d not reclude close coordinauon with state and-.^. ..
^ re e a enctes Indian Tribes, and Natural

rr-
es urc Tlyste s-_o avoidQr mqnmize ftttthe[

ad "to ecological receptors while conducdng
m al achx}dess

Cost - Of the three alternatives judged most likely to
meet the interim remedial aetien- e goal

rgat^v^es^U the lowest combined 100-
D/DR and 100-H present worth costs are for-the
WIon exchange treatment^sposal

) and the Alternative 3: Containment
alternatives highest cost is for

&.:'..the ternauve $, Reverse osmosis treatment d
sa"laltereahve ($^^z^̂ )• tg^1f

Qbe:No Action and Institutional Controls/Continued
Current Actions alternatives, would not require capital
investment. The capital, operation and maintenance,
and present worth costs of each alternative are
presented in the alternative descriptions above. Costs
presented are preliminary, and are presented for
comparison purposes only. ae uuhevost estimate
or the r̂efered ternapve be.prepared as part of

11 gign.

EVALUATION OF POTENTIAL
ENVIRONMENTAL IMPACTS

The environmental consequences of implementing the
remedial alternatives, including potential s ort term
direct and indirect impacts, have been evaluated-m
ectt^n , etai ed Analvsis of Alternattyes in the

11

.^._^. _^. _._ ._.-.Y,..
-a mcceptnnce - The State of Washington concurs

11tepreferred alternativg,
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Ibb=^It;^,^Focuseil F'easibiljty_ Shidy. $igm€eane
Impacts are expected to be limited to potential
exposure of remediation workers to hazardous or
radioactive substances, short-term indirect impact to
wildlife from construction noise, and
disturfianceeemmiftnent of the land area de:sig^ted
nsed-for wells, equipment and facilities. Removal of
groundwater contamination is expected to improve
rather than degrade ecological conditions in the
i^ver:iansediate areac The cumulative impact of
implementing reasonable foreseeable remedial actions
in 100 Area operable units is expected to reneralTy
improve ecological conditions in the 100 Area^l,n the
Iong'termgetteraklly.

Ecological review of the 100-HR-3 Operable Unit
indicates that the sites to be impacted by the proposed
interim remedial measure W16caed eeeurwithin
areas previously disturbed bypreI^ariforil agricultural
activities and_- ypreviqus reactor operations at:._ _---- --- _- _Hanford. B^qqgs3e.Sume prevtous disturbance,
ecological or cultural resources are not expected to be
significantly impacted by the interim remedial measure
proposed in this plan. , `------- the --.:-:.:-- ---

Hgwcvcr,
^ulm-gl„, and atutal esourc^e Reviews will be
conducted rior to each well sitink to determine the
po en ial impacts assoate^'wiih spectfic actYions.

Mitigation measures will include actions to minimize
dust, use of protective equipment to minimize worker
exposures, seasonal scheduling of site work to
minimize disturbance to wildlife, ^logical
ii3q^t^oring^ata:Te^ery,,a.s appropriate,and
revegetation of the site following interim action.

12
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ADMIlViSTRATIVE RECORD -A PUBLIC INFORMATION

The Administrative Record documents the basis for
cleanup decisions. It can be reviewed at the following
locations:

U. S. Department of Energy - Richland Operations
Administrative Record
2440 Stevens Center Place
Room 1101
Richland, WA 99352
(509) 376-2530
ATTN: Debbi Isom

EPA Region 10
Labat-Anderson, Inc.
C/O US Environmental Protection Agency
1200 6th Avenue
Seattle, WA 98101
(206) 553-4494
ATTN: Karen Prater

Proposed Plan is available for review at the
wing Public Information Repositories:

ity of Washington, Suzzallo Library
nent Publications Room
Washington 98195

Eleanor Chase

onzaga University, Foley Center
. 502 Boone
pokane, Washington 99258
)9/328-4220 Ext. 3844
TTN: Tim Fuhrman

State University, Branford Price Millar
Library
934 S.W. Harrison
Portland, Oregon 97207-1151

Washington State Department of Ecology
Nuclear Waste Library
300 Desmond Drive S.E.
Lacey, WA 98503
(360) 407-7097
ATTN: Marilyn Smith

Michael Bowman/Susan Thomas

.S. Department of Energy Richland Public Reading

Washington State University, Tri-Cities
100 Sprout Road, Room 130 West

Richland, WA 99352

Terri Traub

SUPPORTING DOCUMENTS

The public is encouraged to review the following documents to gain a better understanding of the 100-HR-3
Operable Unit:

• RCRA Facility Investigation/Corrective Measurement Study Work P[an for the 100-HR-3 Operable Unit,
(DOE/RL-88-36), Revision 0

• Limited Field Investigation for the 100-HR-3 Operable Unit (DOE/RLr93-43), Revision 0

• Qualitative Risk Assessment for the 100-HR-3 Groundwater Operable Unit
(WHC-SD-EN-RA-007), Revision 0

• 100 Area Feasibility Study Phases 1 and 2 (DOE/RIr92-11), Revision 0

• 100-HR-3 Operable Unit Focused Feasibility Study Report (DOE/RL-94-67), Revision 0

13
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GLOSSARY

Wized,Worifs anrmsused elsewhere in this Proposed Plan are shown.in bold in the document and defined^m.>.....______,....,__-^.,...,®........<.,.._.....^...._...,_... ---._._..__...___.-_____^._..._.^...,,-..be^ow,

.
tjmimstrative Re^d- The files '

.
ail the doo^,unents usedin_selept a response action at a Superfund^a

site.

Applicable or Relevant and Appropriate Requirements (ARARs) - These are requirements promulgated under
federal or state law that specifically address the circumstances of a CERCLA cleanup action.

possible -L_L
to human health

Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) - A federal law that
established a program which enables the United States Environmental Protection Agency to identify hazardous
waste sites, ensure that they are cleaned up, and allow other government entities to evaluate damages to natural
resources. CERCLA is also know as the "Superfund,^ 1aw.= CERCLA applies to the 100-HR-3 Operable Unit.

Conceptual Site Model - A model which represents the current understanding of the physical aspects (e.g., extent
and nature of contamination) of an operable unit.

--- ------------ -- The .....
.
.. of ..Y.,.,,..., to '_ .'..`y.

for- -°-°--°--l -----'- - o f '-^ _ Quotient^. ,
Quotient -'--d-, 0 _ ----a-l- ---l--'--l - •-'- ---- exist.

Expedited Response Action -

r snseacho"nti^iat can"be talcen to address,contamination problems that pose time-critical iisks. A
Ao°"n-'pme cnticat t-edidlessponse Actton is utilized for releases requirmp removal actions that can start later
thap stx monWs after a determination thata response isnecessary.

Final Remedy Selection - The fmal remedy selection is the path of action to determine the final remedy for the
100-HR-3 Operable Unit. This path includes the preparation of the Remedial Investigation/Feasibility Study,
Proposed Plan, and final Record of Decision. Final remedy selection can occur without or following interim
remedial measures. See Interim Remedial Measure for comparison.

Focused Feasibility Study - An engineering study on a waste site that evaluates a limited number of remedial
alternatives for cleaning up environmental contaminants.

Groundwater - Underground water that fills the spaces between particles of soil or fractures in rocks.

e.___d_
1 .0, a Y

_ 1 he alth risk or
-n

-__ _

In Situ - This refers to a study or an activity being conducted "in place."

Interim Remedial Measure - A remedial action initiated at any time before the final remedial action. It is taken
at a site to address one or more of the contamination problems, but not necessarily all of the contamination

15
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problems. The remedial action is based on a Limited Field Investigation/Focused Feasibility study and is selected
in aiiil°'tntactiun record of decision. See Final Remedy Selection for comparison.

Ion Exchange - A treatment technology for groundwater where ions of contaminants present in extracted
groundwater are exchanged for similar ions on non-contaminants. The exchange occurs within an above-ground
treatment facility within a resin. The technology is commonly used to remove heavy metals from groundwater.

_^.
m Contammant Level . The maximum concentration of a particular contaminant allowable in drinking

a u^er the^,^„S e ^gslungton's Model Toxics Control Act, as amended . For .._..hrp^um,, the maximum. .. ,...............,..»..
n antt level is A^u1s per billion.

by ti^e Stae of Washington thaf providesrisk-based cleanup
tt,,arg protective of human healtlt and the environment.

i^aion C^ntingencyPlaa The.federal plan which provides the organizational structure and procedures for
ott g to d^schazgesrof oil and releases of hazardous substances pollutants: and contamnants.

ationai Environmental ohcy Act - A federal law that establishes a program to prevent and eliminate damage
o e enytronment V ues for _ _ act encompass a range of environmental concerns.

National Priorities List - A list of top-priority hazardous waste sites in the United States that are eligible for
investigation and cleanup under the Superfund law.

Operable Unit - A subset of a larger CERCLA site, which is typically the subject of operable unit-specific
investigations and remedial actions. Most operable units in the 100 Area at the Hanford Site are located near
deactivated nuclear reactors.

Qualitative Risk Assessment - An evaluation of risk for a predefined set of human and environmental exposure
scenarios that assists Tri-Party Agreement signatories in making defensible decisions on the necessity of interim

remedial measures.

Part per Billion - The concentration level of one pound of contaminant in one billion pounds of water.

r
e't-Vater Water that fi^s the s_paces between sediment particles. Near the sediment surface in the Columbia

Receptor Pathway - A series of hypothetical events by which a contaminant can migrate to and be taken up by a
human or environmental receptor.

ve^r adtacent to the 10Q HR 3 OEerable Unit,pore water consists of a mixture of groundwater flowing througb
set^ent, tnto the iver and river water in the river channel.

Pump-and-treat - At treatment technology where water is pumped out of the ground through wells and treated at
the ground surface to remove contaminants using one or more treatment technologies.

Record of Decision - The formal document in which the three agencies (Ecology,the EPA, and the DOE) set
forth the selected remedial measure and the reason for its selection.

_ _
It^s4^t^rce 7;onservattonand Recovery Act - A federal law that estabiishessequirements for the storage,
^,ga^nent anddtposal of hazardous waste. ^

16
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Reverse Osmosis - A groundwater treatment technology that uses semipermeable membranes and pressures to
force water through the membrane. The membrane rejects inorganic material, such as heavy metals like
chromium, and allows passage only of water. This technology is expensive to operate due the high pressures
required to force fluid through the membrane.
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